With the rapid increase in globalization, there has been a shortage of land. Deep foundations are required for poor soil conditions, sloping lands and where there is problems regarding site drainage. Besides with rising cost of materials and increased labor and time required for construction, it has become the need of the hour to develop a new model that will do away with the traditional materials, increase the bearing capacity, and reduce settlement to construct the foundations. The geo synthetics are the third revolution in civil engineering materials that has taken the world by surprise. Its increasing usage owing to its non biodegradable ness, durability, increasing the factor of safety and cost effectiveness can be used to develop a model that would increase the bearing capacity of foundations. Besides, in places where deep foundations are used for poor soil conditions and drainage problems, we can use this new cost effective model of shallow foundation with geofabrics that results in increased bearing capacity.
I.
Introduction:
The primary design criteria for a foundation are bearing capacity and settlement. The use of geo synthetic material to improve the bearing capacity and the settlement performance of a shallow foundation has been of much interest to geotechnical engineers. Several research works has been carried out for soil improvement using several geosynthetic materials. Binquet and Lee used metallic strip under strip footing to improve its bearing capacity. Geogrids and geo cells were later on used for such work. From the finding of numerous researchers, it can be concluded that the bearing capacity of soil also changed with various factors like type of reinforcing materials, number of reinforcement layers, ratios of different parameters of reinforcing materials, and foundations such as footing width, location of the 1st layer of reinforcement to width of footing and vertical spacing between consecutive geogrid layer. However, not much appreciable work has been done with geofabrics to improve the bearing capacity of foundations. The ratio of improvement in the bearing capacity can be expressed in a non dimensional form as bearing capacity ratio (BCR) which is the ratio of bearing capacity of reinforced soil to bearing capacity of unreinforced soil. The present study investigates the improvement of bearing capacity of shallow foundations with the utilization of geofabrics. such as geogrids ( Milligan and Love1984,1985 , Khing et al. 1993 , Ismail and Raymond 1995 ,geo textiles and geo membranes (V.K.Puri, E.E.Cook, S.C.Yen, B.M. Das, K.H.Khing,1993) metal strips and geo cell [17, 18] M.S. Ranadive and N.N.Jadhav carried their research for soil improvement by the use of geo textiles. R. Kerry Rowe and C.T. Gnanendran made an extensive study on reinforced embankment with the help of geo textiles.
THEORY:
A foundation is the lowest and supporting layer of any structure which forms the interface across which the loads are transmitted to the underlying soil or rock. Foundations are classified as: a) Shallow foundation: It is a case where depth of the foundation is less than or equal to the width of the foundation b) Deep foundation: In this foundation, the depth of the foundation is more than the width of the foundation.
Design criteria for a foundation: a) Adequate Depth: The depth of the foundation must be sufficient to prevent the conditions on ground surface from affecting the foundation. b) Bearing Capacity: The soil must be strong enough to withstand the load coming from the foundation. c) Limiting Settlement: The acceptable settlement of the structure should not exceed the settlement of the foundation.
Bearing capacity: It is the maximum contact pressure between foundation and soil that should not produce any shear in soil. Ultimate bearing capacity: It is the value of bearing stress which causes a sudden catastrophic settlement of the foundation (due to shear failure). Allowable bearing capacity (q a ): It is the maximum bearing stress that can be applied to the foundation such that it is safe against instability due to shear failure and the maximum tolerable settlement is not exceeded. The allowable bearing capacity is normally calculated from the ultimate bearing capacity using a factor of safety (F s ). When excavating for a foundation, the stress at founding level is relieved by the removal of the weight of soil. 
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Geo synthetics:
The geo synthetics are man made polyester materials that is non bio degradable. They are non corrodible, Increase the safety factor, improve performance, and reduce costs. They are non-corrodible, nonbiodegradable and stable in both acidic and alkaline environments.
Geo synthetics have taken the world by surprise. Its increasing durability, reliability, cost effectiveness and eco friendliness has proven to be much of a success, so it could be used as the best alternative to conventional materials that used in foundation.
Geosynthetics has got a wide range of activities in civil engineering. It is because of the following functions:
Reinforcement:
It enhances the mechanical properties of a soil mass as a result of its inclusion. The reinforced soil possesses high compressive and tensile strength.
Separation:
It prevents intermixing of dissimilar soil and fill materials during construction and over a projected service lifetime of the application under construction.
Filtration:
It allows for adequate fluid flow with limited migration of soil particles across its plane over a projected service lifetime of the application under consideration.
Drainage:
The geosynthetic system allows for adequate liquid flow without soil loss, within the plane of the geosynthetic over a service lifetime compatible with the application under consideration.
Fluid Barrier:
It prevents the migration of liquids or gases over a projected surface.
Protection:
When it alleviates or distributes stresses and strains transmitted to the material to be protected any damage.
Geofabrics:
These are continuous sheets of woven, non-woven or knitted fibers may be used as a filter for a gravel drain on top of the liner. A fabric may be used to reinforce a landfill -Function: Filtration, Reinforcement.
-Properties: permeability, pore sizes, tensile strength, durability.
SOIL-GEOSYNTHETICS INTERACTION
The geo synthetic reinforced foundation soil provide improved load bearing capacity and reduce settlements by distributing the imposed loads over a wide area of weak subsoil, thus limiting the use of granular soils. Reinforced soil possesses high shear strength. The geosynthetic acts as a tensioned member coupled to the soil material by friction, adhesion and confinement, thus maintaining stability of the soil.
PHYSICAL SIMULATION
For our research, we used the centrifuge to develop a read life model to which the foundation had been projected to the centrifugal force. We tried with several models and experimented with different geo synthetics to get the results. Our primary target was to achieve an improvement in bearing capacity of foundations with the aid of geo fabrics. The choice of water content: Few tests were even conducted in the centrifuge with different types of moisture content from which we arrived at the following conclusions for our reason to sticking to 16% water content.
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Soil of low water content:
The soil sample was found out to be stiff, dry and hard. The test when it was performed the model used to reach, higher values of dial reading on the centrifuge. Thus soil already has high bearing capacity. Foundations used to topple over when base was uneven. As we are interested in improving the bearing capacity of soils, we discarded this as our target is poor soil conditions.
Soil of high water content:
The soil sample was very soft and moist. Cracks developed after the test through which water came out to the surface. The centrifuge did not achieve much dial reading. This sample had low bearing capacity. We discard this model as this scenario does not occur in real life and water oozes out, so we do not go forward with it.
Optimum water content chosen: 16 %
The soil wasn't stiff nor did water come out to the surface. Besides the standard proctor test and the unconfined compression test was performed
Geofabrics:
Different geosynthetic used for the test:
1. Metal Screen : 2. Woven Geo fabric 3. Non woven black geo fabric 4. Non woven white geo fabric Summary of results with the different geo fabric used:
1.Metal Screen:
The metal screen used was grey in color and had a thickness of 0.0188 inch. Since it is metallic and a non geo synthetic material, it did not meet our criteria for performing the test.
2.Woven Geo fabric:
The woven geo fabric used was green in color and had a thickness of 0.025 inch. It did not allow water to seep down. So the upper layer of soil used to stay moist. It did not attain much dial reading on the centrifuge even.
3.Non woven black Geo fabric:
The non woven geo fabric had a thickness of 0.025 inch and was black in color. It allowed water to pass through it and so it gave better results than the woven geofabrics. However, it did not reach the max dial reading of 7 in the centrifuge.
4.Non woven white geo fabric:
This non woven geo fabric had a thickness of 0.025 inch and was white in color. It allowed water to pass through it. It gave better results than the black non woven geofabrics as the dial reading reached 7 on the centrifuge.
Centrifuge:
The centrifuge is used to provide centrifugal force. It provides a real life scenario by which g force can be applied to the original model. The centrifuge consists of two swinging buckets in which a camera is fitted on to it. The dial reading in centrifuge is calculated by the stroboscope test which in turn indicates the various g force values with different dial readings. The model is subjected to the centrifugal force perpendicular to its axis. The centrifuge is used to provide a g force as: (distance* (RPM^2))/acceleration due to gravity. Load is increased due to centripetal force up to 41.5 times the load.
The swinging buckets in which the model is made had the dimensions of Length:12 .3 inch, Width : 10 inches. The wall thickness was 1 inch. A camera was fitted inside the centrifuge which was connected to the monitor to get a visualization of the model in focus. The swinging bucket is made up of iron so that it acts as a hard base stratum of rocks beneath the soil layer. The results were multiplied with 41.5 times(which was got from the stroboscope) to get the real value.
The stroboscope was used to relate the dial reading with the g force.
Dial
Frequency ( 
PRIMARY METHODOLOGY:
The soil containing 50% kaolinite and 50 % rock flour was first mixed dryly. When older soil was used, the bigger particles were broken down into smaller ones by mortar. It was made oven dry. Then it was passed through US sieve # 40. The weight was found out, and accordingly water was added to achieve a water content of 16 %. Then, the soil was mixed thoroughly. We used to place 3 kilograms of soil in four layers in each bucket for the test. Each layer was compacted thirty-five times by the standard compactor hammer to make the surface uniform. The bucket was then put in the centrifuge and the test was run.
The geofabric which was used had the dimensions of 12.5 inch * 10 inch *.025 inch. It was generally placed in the 3 rd layer from the bottom (or just one layer down from the top). However, later on it was placed in the model as per the requirement. At the end of every day's test, a sample of soil from the bucket was put in the oven for 24 hours, for measuring the water content.
EXPERIMENTAL STUDY: Sample Test 1:
We placed a single foundation of radius 0.5 inch and mass of 177.2 grams on the top layer of soil and performed the test. The monitor was used to keep a track of the effect of the centrifuge of the foundation. The dial reading in the centrifuge was increased slowly without any stoppages. As soon as the foundation fell, the centrifuge was put off. The test was done without geofabric and then with different types of geofabrics. We placed the foundation in different positions on the top soil, keeping a gap of more than 1.414 (root 2) time the diameter from each other, so that it did not lie within the passive zone of the foundation.
IV.
Results: 
No Geofabric
V. Conclusions:
It is observed that for the model without the geo fabrics, the foundation did not last long on the centrifuge. For the geogrid, the results showed slight improvement. When the woven geo fabric was used, water used to seep to the top surface. It did not give satisfactory results even. Then we used the non woven geo fabrics, which gave the desired results as the foundation lasted for long in the centrifuge before toppling over. The white geo fabric gave the best results as the foundation lasted till dial reading 6 on the centrifuge.
Thus, the bearing capacity increased significantly for all the reinforced soil as compared to the soil without geofabric. The woven geo fabric acted as a barrier for the transmission of water in the soil from the top layers to the bottom layers, so it acted as a fluid barrier. Thus, we could not use this geo fabric for further tests. The non woven geo fabric had a BCR of around 4. This white geo fabric fulfilled our objective that the bearing capacity could be increased much if the geo fabric was used.
However we could not arrive at the settlement analysis. We did not proceed with such a model as the radius of influence was too small and no load was applied to the foundation. Besides, failure was determined when the foundation toppled over which might have occurred due to the foundation being non eccentric and it got swayed due to the large centripetal force of the centrifuge. Besides, there weren't any appreciable settlement beneath the foundation. So we discarded this model.
Sample Test 2:
We used the bigger foundation this time to perform our test. Since, in real life a foundation did not fail just by toppling over, but due to settlement we proceeded with this model. At first we recorded and calibrated data using LVDT for finding out a relationship between the voltage applied and the displacement. The following results were obtained:
We fixed the LVDT (linear variable differential transformer) on a metallic strip that was placed over the foundation and performed the test. We connected the LVDT to an A-D converter which was connected to the computer. We used the DASYLAB software for getting the results while running the test. Failure was determined at a certain voltage that corresponded to 10 % of the total depth of the soil layer, the total depth generally being 2.5 inches. We used to keep the model at each dial reading around for 5 minutes. The other bucket had the same model fitted with a non functioning LVDT so as to keep the weights same on both arms of the lever. However, it did not fail even after running the test to dial reading 7 on the centrifuge. The test was done with both un reinforced and reinforced soil.
We then tried the tests by putting different weights over the foundations like 4,8,12 and 16 kgs in both the buckets fitted with the LVDT and performed the test. This time the impression that occurred under the foundation was greater was much more yet it did not fail, that is it did not reach 10% of the total depth of the soil thickness. The geofabric was placed in the 3 rd layer for the reinforced soil while the test was even carried out with un reinforced soil
VI. Conclusions:
We arrived at the conclusion that the foundation with the geofabric gave better results than the model without the geo fabric as the un reinforced soil had more settlement than the reinforced soil. Besides; there was a prominent impression beneath the foundation for settlement which did not happen in the earlier cases. Thus the bearing capacity increased for the reinforced soil. In this model, we could even apply loads and the foundation did not topple over. However, we did not proceed with this model as the foundation did not fail owing to the increase in weight of the foundation and its larger dimension. It did not reach 10 % of its total depth. It was so as the radius of influence of the foundation hit the bottom of the bucket.
Main Test:
We finally arrived at our required model where we used four foundations of diameter 1 inch each in each bucket and placed them in the top layer. The load was placed in such a manner that the four foundations lay under the four different corners of the load. We used two different types of loads of 8 kgs and 16 kgs. The water content of the soil was kept at 16 % when it was mixed and used for the test. We tried our test without the
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www.iosrjournals.org 89 | Page geofabric, then we placed the geofabric at the 3 rd layer and then as per our requirement. As earlier the soil was placed in 4 layers having a mass of 3 kgs each and each layer was compacted 35 times to make the surface even. When the geo fabric was placed at the middle of any layer, soil of 1.5 kgs were first placed, the surface was made uniform just by a gentle touch by the lower side of the hammer, then the geofabric was placed. Over it, the rest of 1.5kgs of soil mass was spread and then it was compacted by giving 35 numbers of blows. A weight test was even carried out to see how much load the foundations could carry and with what settlement. However, it could take up to 100 kgs, then the weights fell off. The model was kept at each dial reading for 1 minute, and then settlement analysis was done using vernier calipers. The depth of soil was also measured using this device.
The calculations of the G-weight were done corresponding to the centrifuge dial reading as previously found out by the stroboscope. It could be related as: 
Weight of Foundation
GWeight
Weight of Everything
Weight of Foundation
GWeight
Weight of Everything
VII. Conclusions:
It is observed, like in the earlier cases the bearing capacity increased when the reinforced soil was used, as compared to the model that did not have any geofabric in it. There was no appreciable settlement for the initial dial readings on the centrifuge when reinforced soil was used. As before, failure was determined when the settlement reached around 10 % of the total depth of the soil layer. However, it may be also noted that for a few cases, the foundation got dismantled along with the weights placed over it. This might have happened, if the soil in the top layer was not leveled properly, as then load was not distributed evenly to all the foundations. Besides, it could be possible that that the smaller foundations could not take such heavy loads, as the test did not proceed to higher dial readings when weights of 16 kgs were used. Only for the test when the model did not have the geo fabric placed in soil, settlement crossed 10 % of the total depth of soil. It is to be taken into account that when the geo fabric was placed in the 3.5 th layer, which is at 0.425 inches, the bearing capacity increased the most, for the usage of just 1 geo fabric. Another important aspect of these tests was that the settlement increased exponentially with the increase in dial reading on the centrifuge, i.e. with the increase in g-force. In all these cases,. The bearing capacity increased so much owing to the increase in radius of influence from 1.414 (root 2) times the diameter to a larger value when the geo fabric is placed in the soil. Improvement in bearing capacity of reinforced soil over that of unreinforced soil is observed for all positions of reinforcing layers in all tests. The load settlement curves for reinforced soil in all tests continues to rise beyond the failure point of unreinforced soil. This indicates the contribution of reinforcement in resisting bearing pressure. The water content also turned out to be an important factor. Although, we tried to keep the soil at 16 % before the start of the test, it turned out to be less after the test. Since the non woven geo fabric allowed water to pass through it, it got lowered. However, the results differed much for different water content. For soil of high water content, in spite of using the reinforced soil the bearing capacity was lower as compared to reinforced soil of less water content. For the unreinforced soil the settlement went to 1.25 inches. And for all other cases when reinforced soil was used, the settlement hardly reached to 10 % of the total depth of the soil. It is also to be noted that for single layered system, BCR was the maximum when the geo fabric was placed at .25 of the depth of the total soil layer. However, it decreased as the depth of its placement increased. It is so as the failure might have happened above the reinforced layer. For multi layered system, there were insignificant settlements for the first few dial readings on the centrifuge. When two geofabrics were placed together at a single layer as compared to two geofabrics being placed at different layers, the former one gave better results. Besides, the BCR increased significantly. It was 6.5 times when two geo fabrics were placed at 0.25 d (d: total depth of the soil).When two geo fabrics were
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Main conclusions:
Improvement in bearing capacity was observed considerable in reinforced soil over the unreinforced soil. For single layer system, BCR for depth of layer below footing equal to 0.25d (d: depth of the soil layer) is maximum and BCR decreases as the depth of layer increases. The reason behind such an increase is attributed to the increase in radius of influence with the aid of geofabrics.
